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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light scattering 
film suppressed in backscattering and exhibiting no 
iridescent interference coloring, an electrode substrate 
for reflective and semitransmissive liquid crystal displays 
and the reflective and semitransmissive liquid crystal 
displays using such light scattering film. 
SOLUTION: The light scattering film is provided with a 
transparent resin having a first refractive index and a 
plurality of transparent particles dispersed in the 
transparent resin and having a second refractive index, 
and is characterized by having >1 and <1.09 ratio of the 
one out of the first refractive index and the second 
refractive index to the other and having the transparent 
particles being a mixture of transparent particles with 
continuous distribution of particle diameters. The 
electrode substrate for the reflective and semiconductor 
liquid crystal displays and the reflective and 
semiconductor liquid crystal displays have such light 
scattering film. 
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CLAIMS 



[Ciaim(s)] 

[Claim 1] It is the light-scattering film possessing two or more transparence particles which are 
distributed in the transparence resin which has the 1st refractive index, and said transparence 
resin, and have the 2nd refractive index. The ratio of another side to one side of said 1st and 
2nd refractive indexes is 1.09 or less more greatly than 1. Light-scattering film which comes to 
mix the particle which has the particle size from which said transparence particle differs by 
continuous distribution, and is characterized by for the mean particle diameter of the particle 
being 1.5 micrometers or more 3.0 micrometers or less, and the value of the standard deviation 
sigma of particle size being 1/3 or less [ of the value of mean particle diameter] or more in 0.3. 
[Claim 2] It is an electrode substrate for reflective mold liquid crystal displays possessing the 
transparent electrode prepared on the light-scattering film prepared on one principal plane of a 
transparence substrate and said transparence substrate, and said light-scattering film. Said 
light-scattering film It has two or more transparence particles which are distributed in the 
transparence resin which has the 1st refractive index, and said transparence resin, and have the 
2nd refractive index. The ratio of another side to one side of said 1st and 2nd refractive indexes 
is 1.09 or less more greatly than 1. The electrode substrate for reflective mold liquid crystal 
displays which comes to mix the particle which has the particle size from which said 
transparence particle differs by continuous distribution, and is characterized by for the mean 
particle diameter of the particle being 1.5 micrometers or more 3.0 micrometers or less, and the 
value of the standard deviation sigma of particle size being 1/3 or less [ of the value of mean 
particle diameter ] or more in 0.3. 

[Claim 3] It is an electrode substrate for transflective type reflective mold liquid crystal displays 
possessing the transparent electrode prepared on the light-scattering film prepared on one 
principal plane of a transparence substrate and said transparence substrate, and said light- 
scattering film. Said light-scattering film is equipped with two or more transparence particles 
which are distributed in the transparence resin which has the 1st refractive index, and said 
transparence resin, and have the 2nd refractive index. The ratio of another side to one side of 
said 1st and 2nd refractive indexes is 1.09 or less more greatly than 1. It comes to mix the 
particle which has the particle size from which said transparence particle differs by continuous 
distribution. The electrode substrate for transflective LCDs characterized by for the mean 
particle diameter of the particle being 1.5 micrometers or more 3.0 micrometers or less, and the 
value of the standard deviation sigma of particle size being 1/3 or less [ of the value of mean 
particle diameter ] or more in 0.3. 

[Claim 4] The observer lateral electrode substrate with which it countered with the tooth-back 
lateral electrode substrate with which the metallic reflective layer was prepared in one principal 
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plane, and said tooth-back lateral electrode substrate, and has been arranged, and the 
transparent electrode layer was prepared in said tooth-back lateral electrode substrate and the 
field which counters, It is a reflective mold liquid crystal display possessing the liquid crystal 
layer pinched between said tooth-back lateral electrode substrate and said observer lateral 
electrode substrate. Either [ at least ] said tooth-back lateral electrode substrate or said 
observer lateral electrode substrate The light-scattering film equipped with two or more 
transparence particles which are distributed in the transparence resin which has the 1st 
refractive index, and said transparence resin, and have the 2nd refractive index is provided. The 
ratio of another side to one side of said 1st and 2nd refractive indexes is 1.09 or less more 
greatly than 1. The reflective mold liquid crystal display which comes to mix the particle which 
has the particle size from which said transparence particle differs by continuous distribution, and 
is characterized by for the mean particle diameter of the particle being 1.5 micrometers or more 
3.0 micrometers or less, and the value of the standard deviation sigma of particle size being 1/3 
or less [ of the value of mean particle diameter ] or more in 0.3. 

[Claim 5] The tooth-back lateral electrode substrate which divided into the ratio of arbitration 
the inside of the tooth-back lateral electrode substrate with which the transflective speculum 
was formed in one principal plane, or a pixel with the reflector and the transparent electrode, 
The observer lateral electrode substrate with which it countered with said tooth-back lateral 
electrode substrate, and has been arranged, and the transparent electrode layer was prepared in 
said tooth-back lateral electrode substrate and the field which counters, It is a transflective 
LCD possessing the liquid crystal layer pinched between said tooth-back lateral electrode 
substrate and said observer lateral electrode substrate. Either [ at least ] said tooth-back lateral 
electrode substrate or said observer lateral electrode substrate The light-scattering film 
equipped with two or more transparence particles which are distributed in the transparence resin 
which has the 1st refractive index, and said transparence resin, and have the 2nd refractive 
index is provided. The ratio of another side to one side of said 1st and 2nd refractive indexes is 
1.09 or less more greatly than 1. The transflective LCD which comes to mix the particle which 
has the particle size from which said transparence particle differs by continuous distribution, and 
is characterized by for the mean particle diameter of the particle being 1.5 micrometers or more 
3.0 micrometers or less, and the value of the standard deviation sigma of particle size being 1/3 
or less [ of the value of mean particle diameter ] or more in 0.3. 



[Translation done.] 
* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the light-scattering film which there was little 
especially backscattering and suppressed the rainbow-colored interference color and coloring of 
yellow with respect to the reflective mold or the transflective LCD at the reflective mold using 
the light-scattering film used with a reflective mold or a transflective LCD, and such light— 
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scattering film, or the electrode substrate list for transflective LCDs. 
[0002] 

[Description of the Prior Art] The liquid crystal display mainly consists of an electrode substrate 
of the pair which the polarization film and the transparent electrode for a liquid crystal drive 
were prepared in each, and generally countered, and has been arranged, and liquid crystal matter 
enclosed between these electrode substrates. Moreover, in the color liquid crystal display which 
displays a color picture, color filter layers, such as red, green, and blue, are prepared in either of 
the electrode substrates of the above-mentioned pair in the shape of a detailed pattern. 
[0003] According to the liquid crystal display using such polarization film, a display is performed 
by changing the light from the light source between transparency and un-penetrating. That is, by 
impressing an electrical potential difference between the transparent electrodes which counter, 
the orientation condition of the liquid crystal matter is changed and the plane of polarization of 
the light which penetrates the liquid crystal layer which consists of liquid crystal matter is 
controlled. As mentioned above, since the polarization film is arranged by these electrode 
substrate, respectively, the light from the light source can be changed between transparency and 
un-penetrating by control of the above-mentioned plane of polarization. 

[0004] By the way, a liquid crystal display is a low power, and it has potentially the description 
that lightweight-izing is possible, and the use as displays, such as a pocket device, is expected. 
[0005] However, current and the liquid crystal display which has spread widely The electrode 
substrate by the side of a tooth back (the electrode substrate by the side of an observer is 
hereafter described as an observer lateral electrode substrate among the substrates of the 
above-mentioned pair) The light source (lamp) is arranged on the rear face or the side face 
which the electrode substrate located reversely by the side of an observer on both sides of the 
liquid crystal layer which consists of liquid crystal matter is described as a tooth-back lateral 
electrode substrate. It is the formula transparency mold liquid crystal display with a built-in lamp 
of the back light mold which displays using the light irradiated from the light source, or a light 
guide mold. The power consumption of the light source built in in the formula transparency mold 
liquid crystal display with a built-in lamp is very large. For example, the power consumed with a 
formula transparency mold liquid crystal display with a built-in lamp may be attained almost to 
the same extent, although it is fewer than the power consumption of displays, such as CRT and 
a plasma display. Therefore, a mass cell must be carried, consequently the weight and size of a 
pocket device etc. increase to a display list. 

[0006] That is, in a formula transparency mold liquid crystal display with a built-in lamp, a liquid 
crystal display cannot fully demonstrate the outstanding description which it has potentially. For 
this reason, the reflective mold liquid crystal display which does not contain the light source 
attracts attention. 

[0007] The reflective mold liquid crystal display has the structure which arranged the reflector 
which combines the function of the reflecting plate which has a light reflex function in a tooth- 
back lateral electrode substrate, or the electrode for a liquid crystal drive, and the function of a 
light reflex plate. According to this reflective mold liquid crystal display, incidence of the outdoor 
daylight, such as indoor light and the natural light, is carried out into a liquid crystal layer from an 
observer lateral electrode substrate side, this incident light is reflected with the above- 
mentioned light reflex plate or a reflector, and a display is performed by carrying out outgoing 
radiation of this reflected light from an observer lateral electrode substrate. Thus, since the 
reflective mold liquid crystal display does not contain the light source, a low power is realizable. 
Moreover, since the size and weight increase by carrying the light source are eliminated 
[ according to the reflective mold liquid crystal display ] in addition to not carrying the power 
source for the light source, a miniaturization and thin-shape-izing of equipment are attained. 
That is, it can be said that the reflective mold liquid crystal display is suitable as displays, such 
as a pocket device. 

[0008] In this reflective mold liquid crystal display, since a display is performed as mentioned 
above using outdoor daylight, such as indoor light and the natural light, unlike a formula 
transparency mold liquid crystal display with a built-in lamp, when outdoor daylight, such as 
indoor light and the natural light, carries out incidence to a reflective mold liquid crystal display 
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from all directions, it must assume the both sides in the case of carrying out incidence to a 
reflective mold liquid crystal display only from a specific direction. So, in order to realize the 
display which has an angle of visibility it is bright and clear and moderate, it is necessary to lead 
efficiently the light which reflected the light which carried out incidence to equipment with 
carrying out incidence to a liquid crystal layer efficiently, and a tooth-back lateral electrode 
substrate to an observer's location. Therefore, in order to attain such a purpose, giving the 
function to scatter incident light to a reflective mold liquid crystal display is proposed. 
[0009] With a reflective mold liquid crystal display, the display effectiveness becomes good 
conversely to the display effectiveness falling remarkably under outdoor daylight with the 
outdoors strong [ a transparency mold liquid crystal display ] etc. Moreover, in the scarce 
location of outdoor daylight, a part dark in the circumference and also visibility of a transparency 
mold liquid crystal display increase to a reflective mold liquid crystal display not functioning at 
all. That is, the transflective LCD which has the relation of a phase complement as for a 
transparency mold liquid crystal display and a reflective mold liquid crystal display, therefore 
doubles and has the function of a transparency mold liquid crystal display and a reflective mold 
liquid crystal display needs to make the function for it to be very useful and to scatter incident 
light similarly to a transflective LCD give to the personal digital assistant which must be used in 
the location where outdoor daylight differs remarkably. 

[0010] Drawing 1 - ^rawing 3 are the sectional views showing roughly the conventional reflective 
mold liquid crystal display which has a light-scattering function, respectively. Reflective mold 
liquid crystal display 100a shown in drawing 1 pinches the liquid crystal layer 103 by tooth-back 
lateral electrode substrate 101a and observer lateral electrode substrate 102a, and has the 
structure which formed the light-scattering film 104 and a reflecting plate 105 in the tooth-back 
side of tooth-back lateral electrode substrate 101a one by one. In addition, tooth-back lateral 
electrode substrate 101a consists of transparent electrode 107a formed in the principal plane of 
one [ the transparence substrate 106 and ] of these, and observer lateral electrode substrate 
102a is constituted from the color filter layer 109 and transparent electrode 1 10 by which 
sequential formation was carried out by the principal plane of one [ the transparence substrate 
108 and ] of these. 

[001 1] This reflective mold liquid crystal display 100a is easy to manufacture. However, in this 
reflective mold liquid crystal display 100a, the incident light 111 which carried out incidence to 
the liquid crystal layer 103 from the observer lateral electrode substrate 102a side carries out 
the sequential transparency of tooth-back lateral electrode substrate 101a and the light- 
scattering film 104, and it is reflected with a reflecting plate 105, and it carries out the sequential 
transparency of the light-scattering film 104 and the tooth-back lateral electrode substrate 
101a, and they carry out incidence to the liquid crystal layer 103 again as the scattered light 
1 12. That is, between the liquid crystal layers 103 which control transparency and un- 
penetrating, the transparence substrate 106 which has the far big thickness of about hundreds 
of micrometers compared with the pixel size which is about dozens of micrometers intervenes. 
[ which bear a light-scattering function ] [ of the light-scattering film 104 and light ] Therefore, 
reflective mold liquid crystal display 100a shown in drawing 1 is inferior to definition. 
[0012] Reflective mold liquid crystal display 100b shown in drawi ng 2 has the structure which 
pinched the liquid crystal layer 103 by tooth-back lateral electrode substrate 101b and observer 
lateral electrode substrate 102b. In this reflective mold liquid crystal display 100b, tooth-back 
lateral electrode substrate 101b consists of reflector 107b formed in the principal plane of one 
[the transparence substrate 106 and ] of these. Moreover, observer lateral electrode substrate 
102b consists of a transparence substrate 108, the color filter layer 109 and transparent 
electrode 1 10 by which sequential formation was carried out at the tooth-back side of the 
transparence substrate 108, and light-scattering film 104 prepared in the observer side of the 
transparence substrate 108. In addition, reflector 107of tooth-back lateral electrode substrate 
101b b has the flat front face, and carries out specular reflection of the light which carried out 
incidence to the liquid crystal layer 103. That is, a reflector 107 combines the function as an 
electrode for a liquid crystal drive, and the function of a reflecting plate. 

[0013] In reflective mold liquid crystal display 100b shown in drawing 2 , first, incidence of the 
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light 1 1 1 from the light source is carried out to the light-scattering film 104, and it produces light 
scattering. There are the forward-scattering light 1 13 which is the scattered light which carries 
out outgoing radiation ahead [ of incident light 111/ travelling direction ], and a back scattered 
light 1 14 which is the scattered light which carries out outgoing radiation behind [ travelling 
direction ] incident light 1 1 1 in this scattered light, and a part of forward-scattering light 1 13 
contributes to a display in reflective mold liquid crystal display 100b at it. Namely, the forward- 
scattering light 1 13 carries out the sequential transparency of the transparence substrate 108, 
the color filter layer 109, and the liquid crystal layer 103, and specular reflection is carried out by 
reflector 107b, it carries out the sequential transparency of the liquid crystal layer 103, the color 
filter layer 109, and the transparence substrate 108, and they carry out incidence to the light- 
scattering film 104 again. Outgoing radiation only of the light 115 which carried out forward 
scattering among the reflected lights 1 13 from reflector 107b which carried out incidence to this 
light-scattering film 1 04 is carried but to an observer side, and it contributes to a display. On the 
other hand, a back scattered light 1 14 is a light which returns to an observer side, without 
carrying out incidence to the liquid crystal layer 103, and becomes the cause of it not only does 
not contributing to a display, but reducing display contrast. Thus, in reflective mold liquid crystal 
display 100b shown in drawing 2 , outdoor daylight cannot be used effectively and high display 
contrast cannot be realized. Moreover, since reflective mold liquid crystal display 100b shown in 
dr awin g 2 has the structure where the comparatively thick transparence substrate 108 
intervenes between the light-scattering film 104 and the liquid crystal layer 103, like reflective 
mold liquid crystal display 100a shown in drawing 1 , it is inferior to definition. 
[0014] Reflective mold liquid crystal display 100c shown in drawing 3 has the structure which 
pinched the liquid crystal layer 103 by tooth-back lateral electrode substrate 101c and observer 
lateral electrode substrate 102a. In this reflective mold liquid crystal display 100c, tooth-back 
lateral electrode substrate 101c consists of reflector 107c formed in the principal plane of one 
[ the transparence substrate 106 and ] of these. In addition, reflector 107of this tooth-back 
lateral electrode substrate 101c c has the detailed concavo-convex pattern on the front face, 
and combines the function as an electrode for a liquid crystal drive, the function of a reflecting 
plate, and the function of the light-scattering film. 

[0015] In this reflective mold liquid crystal display 100c, it is reflected by reflector 107c and the 
incident light 1 1 1 which carried out incidence to the liquid crystal layer 103 from the observer 
lateral electrode substrate 102a side penetrates the liquid crystal layer 103 again as the 
scattered light 1 16. By this light-scattering method, except a part of incident light 1 1 1 being 
absorbed by reflector 107c, since loss of light is not produced, according to reflective mold liquid 
crystal display 100c, high efficiency for light utilization and contrast are realizable. Moreover, in 
this reflective mold liquid crystal display 100c, since the comparatively thick transparence 
substrate 106 or the transparence substrate 108 does not intervene between reflector 107c 
which has the function of the light-scattering film, and the liquid crystal layer 103, the 
outstanding definition is realizable. 

[0016] However, in order to obtain reflector 107c which has a concavo-convex pattern on a 
front face, the substrate layer which performs spreading of a photopolymer, exposure, 
development, and baking, and has a concavo-convex pattern on a front face is formed, on this 
substrate layer, a vacuum deposition method, the sputtering method, etc. must be used and a 
metal thin film must be formed. Therefore, when the structure shown in drawing 3 is adopted, 
neither the increment in the number of production processes nor the fall of the manufacture 
yield will be avoided, consequently a manufacturing cost will rise. 
[0017] 

[Problem(s) to be Solved by the Invention] It is made in view of the above-mentioned trouble, 
and a backscattering is controlled, the utilization factor of this invention of light is high, and it 
aims at offering the light-scattering film which moreover does not have rainbow-colored coloring, 
the electrode substrate for reflective mold liquid crystal displays which used such light- 
scattering film for the list, and a reflective mold liquid crystal display. 
[0018] Moreover, this invention aims at offering the reflective mold liquid crystal display 
excellent in the display engine performance in the light-scattering film which can realize the 
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reflective mold liquid crystal display excellent in the display engine performance and the 
electrode substrate for reflective mold liquid crystal displays, and a list. 

[0019] Furthermore, this invention aims at providing with a transflective LCD the reflective mold 
liquid crystal display list which can be excellent in the display engine performance, and can be 
excellent in the electrode substrate for transflective LCDs at the light-scattering film and 
reflective mold list which can realize a transflective LCD in the reflective mold liquid crystal 
display list which can be manufactured at comparatively low cost, and is excellent in the display 
engine performance at a list, and can be manufactured at comparatively low cost. 
[0020] 

[Means for Solving the Problem] this invention persons inquire wholeheartedly that the above- 
mentioned technical problem should be solved, and result in this invention. Namely, it is the light- 
scattering film possessing two or more transparence particles which are distributed in claim 1 of 
this invention in the transparence resin which has the 1st refractive index, and said transparence 
resin, and have the 2nd refractive index. The ratio of another side to one side of said 1st and 
2nd refractive indexes is 1.09 or less more greatly than 1. It considers as the light-scattering film 
which comes to mix the particle which has the particle size from which said transparence 
particle differs by continuous distribution, and is characterized by for the mean particle diameter 
of the particle being 1.5 micrometers or more 3.0 micrometers or less, and the value of the 
standard deviation sigma of particle size being 1/3 or less [ of the value of mean particle 
diameter ] or more in 0.3. 

[0021] It is because 1.5 micrometers or more are required in order for the reason for having set 
to 1.5 micrometers or more mean particle diameter of the transparence particle used for the 
light-scattering film here to acquire scattering effect with the difference of a refractive index 
sufficient within the limits of 1.09. Moreover, the reason set to 3.0 micrometers or less is that it 
does not want to enlarge that a scattering effect is not enough and thickness of the light- 
scattering film not much by the not much big particle similarly. 

[0022] Moreover, the reason which the value (micrometer) of the standiard deviation sigma of 
particle size presupposed it is 1/3 or less [ of the. value of mean particle diameter ] or more in 
0.3 is that less than 0.3 are not enough as the variation in the magnitude of a particle as for the 
value of sigma, it serves as a mono dispersion particle to which particle size was equal rather, 
and then rainbow-colored coloring by cross protection and coloring of yellow come to be seen. 
On the other hand, if the value of sigma is enlarged, a particle with a big particle size comes to 
exist, and it occurs [ the thickness of the light-scattering film increases or / irregularity ] on the 
front face of the light-scattering film and is not desirable. It is appropriate to make about [ of 
mean particle diameter ] 1/3 into a sigma value (micrometer). 

[0023] Subsequently, it is an electrode substrate for reflective mold liquid crystal displays 
possessing the transparent electrode prepared in claim 2 on the light-scattering film prepared on 
one principal plane of a transparence substrate and said transparence substrate, and said light- 
scattering film. Said light-scattering film is equipped with two or more transparence particles 
which are distributed in the transparence resin which has the 1 st refractive index, and said 
transparence resin, and have the 2nd refractive index. The ratio of another side to one side of 
said 1st and 2nd refractive indexes is 1.09 or less more greatly than 1. It comes to mix the 
particle which has the particle size from which said transparence particle differs by continuous 
distribution. It considers as the electrode substrate for reflective mold liquid crystal displays 
characterized by for the mean particle diameter of the particle being 1.5 micrometers or more 
3.0 micrometers or less, and the value of the standard deviation sigma of particle size being 1/3 
or less [ of the value of mean particle diameter ] or more in 0.3. 

[0024] Subsequently, it is an electrode substrate for transflective LCDs possessing the 
transparent electrode prepared in claim 3 on the light-scattering film prepared on one principal 
plane of a transparence substrate and said transparence substrate, and said light-scattering film. 
Said light-scattering film is equipped with two or more transparence particles which are 
distributed in the transparence resin which has the 1st refractive index, and said transparence 
resin, and have the 2nd refractive index. The ratio of another side to one side of said 1st and 
2nd refractive indexes is 1.09 or less more greatly than 1. It comes to mix the particle which has 
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the particle size from which said transparence particle differs by continuous distribution. It 
considers as the electrode substrate for transflective LCDs characterized by for the mean 
particle diameter of the particle being 1.5 micrometers or more 3.0 micrometers or less, and the 
value of the standard deviation sigma of particle size being 1/3 or less [ of the value of mean 
particle diameter ] or more in 0.3. 

[0025] Subsequently, the tooth-back lateral electrode substrate with which the metallic 
reflective layer was prepared in one principal plane in claim 4, The observer lateral electrode 
substrate with which it countered with said tooth-back lateral electrode substrate, and has been 
arranged, and the transparent electrode layer was prepared in said tooth-back lateral electrode 
substrate and the field which counters, It is a reflective mold liquid crystal display possessing the 
liquid crystal layer pinched between said tooth-back lateral electrode substrate and said 
observer lateral electrode substrate. Either [ at least ] said tooth-back lateral electrode 
substrate or said observer lateral electrode substrate The light-scattering film equipped with two 
or more transparence particles which are distributed in the transparence resin which has the 1st 
refractive index, and said transparence resin, and have the 2nd refractive index is provided. The 
ratio of another side to one side of said 1st and 2nd refractive indexes is 1.09 or less more 
greatly than 1. It comes to mix the particle which has the particle size from which said 
transparence particle differs by continuous distribution. It considers as the reflective mold liquid 
crystal display characterized by for the mean particle diameter of the particle being 1.5 
micrometers or more 3.0 micrometers or less, and the value of the standard deviation sigma of 
particle size being 1/3 or less [ of the value of mean particle diameter ] or more in 0.3. 
[0026] Subsequently, the tooth-back lateral electrode substrate which divided into the ratio of 
arbitration the inside of the tooth-back lateral electrode substrate with which the transflective 
speculum was formed in one principal plane, or a pixel with the reflector and the transparent 
electrode in claim 5, The observer lateral electrode substrate with which it countered with said 
tooth-back lateral electrode substrate, and has been arranged, and the transparent electrode 
layer was prepared in said tooth-back lateral electrode substrate and the field which counters, It 
is a transflective LCD possessing the liquid crystal layer pinched between said tooth-back lateral 
electrode substrate and said observer lateral electrode substrate. Either [ at least ] said tooth- 
back lateral electrode substrate or said observer lateral electrode substrate The light-scattering 
film equipped with two or more transparence particles which are distributed in the transparence 
resin which has the 1st refractive index, and said transparence resin, and have the 2nd refractive 
index is provided. The ratio of another side to one side of said 1st and 2nd refractive indexes is 
1.09 or less more greatly than 1. It comes to mix the particle which has the particle size from 
which said transparence particle differs by continuous distribution. It considers as the 
transflective LCD characterized by for the mean particle diameter of the particle being 1.5 
micrometers or more 3.0 micrometers or less, and the value of the standard deviation sigma of 
particle size being 1/3 or less [ of the value of mean particle diameter ] or more in 0.3. 
[0027] 

[Embodiment of the Invention] Hereafter, it explains to a detail more, referring to a drawing about 
this invention. In addition, in each drawing, the same reference mark is given to the same 
component, and the overlapping explanation is omitted. 

[0028] First of all, sequential explanation is given about the light-scattering film of this invention 
at the principle list of this invention. Drawing 4 is the sectional view showing the conventional 
light-scattering film roughly. The light-scattering film 104 shown in drawing 4 consists of 
transparence resin 121 and a transparence particle 122 distributed in this transparence resin 
121. The configuration of these transparence particle 122 is an indeterminate form rather than is 
fixed. That is, these particles have the irregular shape of surface type, and are not smooth, and it 
has a crevice and heights. Moreover, in order to obtain the outstanding light-scattering nature, 
generally the ingredient with which refractive indexes differ mutually is used for transparence 
resin 121 and the transparence particle 122. 

[0029] If light 1 1 1 is irradiated at the light-scattering film 104 as mentioned above, the forward- 
scattering light 113 which is the scattered light which carries out outgoing radiation ahead [ of 
light 111/ travelling direction ], and the back scattered light 114 which is the scattered light 
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which carries out outgoing radiation behind [ travelling direction ] light 1 1 1 will arise. In addition, 
the reference number 1 1 7 shows rectilinear-propagation light. Moreover, the back scattered light 
1 14 consists of the sums of the reflected light which returns to an incidence side by reflection 
produced in the interface of transparence resin 121 and the transparence particle 122, and the 
light which returns to an incidence side after the light which carried out incidence to the interior 
of the transparence particle 122 repeats total reflection inside the transparence particle 122. 
[0030] It is not avoided that a part of light 1 1 1 which carries out incidence to the light- 
scattering film 104 produces a backscattering. However, as a result of thinking that this invention 
person is able to decrease a back scattered light and inquiring wholeheartedly, the configuration 
of the transparence particle 122 found out having had big effect on generating of a back 
scattered light. That is, since the count to which incident light 1 1 1 collides with the interface of 
the transparence particle 122 that the configuration of the transparence particle 122 distributed > 
in transparence resin 121 is an indeterminate form increases, and a reflected light component 
occurs whenever it is these collisions, a backscattering increases. 

[0031] Moreover, the transparence particle 122 is an indeterminate form, and when the 
refractive index of the transparence particle 122 is larger than the refractive index of 
transparence resin 121, an opportunity to repeat total reflection and return back inside the 
transparence particle 122, increases the light which carried out incidence into the transparence 
particle 122. In this case, if the ratio of the refractive index of the transparence particle 122 to 
the refractive index of transparence resin 121 is enlarged in order to raise light-scattering 
nature, since the light which the reflection factor in the interface of the transparence particle 
122 becomes high, and originates in the total reflection inside the transparence particle 122, and 
returns back will increase, a backscattering will increase further. 

[0032] On the other hand, the transparence particle 122 is an indeterminate form, and when the 
refractive index of transparence resin 121 is larger than the refractive index of the transparence 
particle 122, the total reflection inside the transparence particle 122 is not produced. However, 
in case light carries out incidence to the transparence particle 122 from transparence resin 121, 
when the incident angle of the light to the transparence particle 122 is beyond a critical angle, 
total reflection' of the light is carried out on the front face of the transparence particle 122. 
When the refractive index of transparence resin 121 is larger than the refractive index of the 
transparence particle 122, a backscattering arises by repeating such total reflection twice 
[ further ] or more by other transparence particles 122. 

[0033] When this invention persons did incidence of the light to the light-scattering film, in order 
to have controlled that a backscattering occurred from the above knowledge, especially the thing 
for which the configuration of (1) transparence particle and the ratio of the refractive index of 

(2) transparence resin and the refractive index of a transparence particle are controlled made 

[ ** ] it it is important and important [ also giving the flare in distribution of the particle size of 

(3) transparence particle ]. 

[0034] Then, this invention persons examined first the configuration of the transparence particle 
which can control generating of a backscattering. Consequently, when the configuration of a 
transparence particle was a globular form fundamentally, it found out that a backscattering 
decreased remarkably. 

[0035] A transparence particle is such a configuration, and when the refractive index of a 
transparence particle is higher than the refractive index of transparence resin, a transparence 
particle functions as a convex lens and the light which carried out incidence from the back of a 
transparence particle is made to condense ahead of a transparence particle. It is the 
configuration which the transparence particle mentioned above, and on the other hand, when the 
refractive index of a transparence particle is lower than the refractive index of transparence 
resin, a transparence particle functions as a concave lens, and light is turned ahead of a 
transparence particle and scattered as if the focus was behind the transparence particle. That is, 
compared with the case where an indeterminate form transparence particle is used in the case 
of which, a backscattering can be decreased remarkably. 

[0036] By the way, as shown in drawing 2 , when the light-scattering film is arranged in an 
observer lateral electrode substrate, incidence of the outdoor daylight is carried out to the light— 
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scattering film, and it produces the 1st dispersion. The light which penetrated the light- 
scattering film is reflected next with the reflecting plate or reflector arranged by the tooth-back 
lateral electrode substrate. Then, incidence of this reflected light is carried out to the light- 
scattering film, and it produces the 2nd dispersion and it carries out outgoing radiation out of 
equipment. 

[0037] Thus, by the time outdoor daylight carries out incidence to the above-mentioned 
reflective mold liquid crystal display and carries out outgoing radiation as a display light, 2 times 
of light scattering will arise, but when the diffusion angle of light is 45 degrees or more in the 
both sides of these 2 times of light scattering, the diffusion angle over the light which carries out 
incidence to the equipment of the light which carries out outgoing radiation from equipment 
becomes 90 degrees or more. Since such the scattered light hardly contributes to a display, it is 
important for it to make a diffusion angle into 45 degrees or less in each of 2 times of light 
scattering about the light-scattering film used with a reflective mold liquid crystal display. 
[0038] The diffusion angle of light changes according to the ratio of the refractive index of a 
transparence particle, and the refractive index of transparence resin. In this invention, in order to 
make a diffusion angle into 45 degrees or less, the ratio to the lower refractive index of the 
higher refractive index of the refractive index of a transparence particle and the refractive index 
of transparence resin is made or less into 1.09. Below, this is explained at a detail. 
[0039] Drawin g 5 is drawing showing roughly the cross-section structure of the light-scattering 
film concerning the 1st mode of this invention. The light-scattering film 14 shown in drawing 5 
consists of transparence resin 21 and a transparence particle 22 of the shape of a real ball 
distributed in this transparence resin 21. Moreover, the relation which shows the refractive index 
of the transparence particle 22 to inequality n1>n2 when the refractive index of n1 and 
transparence resin 21 is set to n2 is filled with the light-scattering film 14 shown in drawing 5 . In 
addition, in drawing 5 , although the transparence particle 22 is drawn one piece, it contains the 
transparence particle 22 of many [ film / 14 / light-scattering ] in fact. Moreover, in drawing 5 , 
each broken line is a line drawn for the following explanation, for example, a broken line 25 is a 
straight line which intersects perpendicularly the core 23 of the transparence particle 22 with a 
passage and incident light 31a-31c. * ~ 

[0040] As shown in drawing 5 , incident light 31a which advances the center line top of the 
transparence particle 22 among the incident light 31a~31c which carried out incidence to 
transparence resin 21 penetrates the transparence particle 22, without being scattered about, 
and outgoing radiation is carried out as a rectilinear-propagation light 32. 
[0041] Incidence of a part of incident light which separates from the center line of the 
transparence particle 22, and advances in parallel on the other hand, for example, incident light 
31b, is carried out to the transparence particle 22, outgoing radiation is carried out as forward- 
scattering light 33b, it is reflected by the interface of the transparence particle 22, and the 
remainder advances as the front or a back scattered light 34. If angle of refraction of incident 
light 31b which carried out incidence of the incident angle of incident light 31b [ as opposed to 
theta and the transparence particle 22 for the diffusion angle (outgoing radiation angle) of 
forward-scattering light 33b ] to x and the transparence particle 22 is set to y at this time, the 
relation shown in the following equality (1) will be realized. 
theta=2x (x-y) — (1) 

[0042] Here, it is the case of incident angle x=(90-0) **=90 degree that the diffusion angle theta 
serves as max. That is, when incidence is carried out so that incident light may touch the front 
face to the transparence particle 22 as reference mark 31c shows drawing 5 , the diffusion angle 
theta serves as max. If it puts in another way, when incident light 31c carries out incidence from 
the intersection of a broken line 25 and the front face of the transparence particle 22, the 
diffusion angle theta will serve as max. 

[0043] As mentioned above, in order to use the scattered light effectively for a display, it is 
important to make the diffusion angle theta into 45 degrees or less. Therefore, as shown in the 
following equality (2), the boundary value of angle of refraction y can be acquired by substituting 
for the above-mentioned equality (1) 90 degrees from which 45 degrees which is boundary value 
as a diffusion angle theta are reached, and the diffusion angle theta serves as max as an incident 
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angle x. 

45=2x (90-y) ~ (2) 

[0044] By performing count shown in the following equality (3) using 67.5 degrees which is the 
boundary value of the angle of refraction y obtained from this equality (2), and 45 degrees which 
is the boundary value of the diffusion angle theta, the boundary value of the ratio of a refractive 
index n1 and a refractive index n2 can be acquired. 
n1/n2=1/sin67.5 degree=1 .0824 — (3) 

[0045] As mentioned above, when the relation which the transparence particle 22 is a real ball- 
like, and refractive indexes n1 and n2 show to inequality n1>n2 is being filled, ratios n1/n2 are 
understood [ 1.0824 or less / then / and ] are good. What is necessary will be just to make a 
refractive index or less into 1.09 in practice, including an error, as prescribed to claim 1. 
[0046] Next, the case where the relation which the transparence particle 22 is a real bail-like, 
and refractive indexes n1 and n2 show to inequality n2>n1 is being filled is explained. 
[0047] Drawing 6 is drawing showing roughly the cross-section structure of the light-scattering 
film concerning the 2nd mode of this invention. The light-scattering film 14 shown in drawing 6 
differs in the light-scattering film 14 shown in drawing 5 in that the relation which the refractive 
index n1 of the transparence particle 22 and the refractive index n2 of transparence resin 21 
show to inequality n2>n1 is filled. In addition, in drawing 6 , a broken line 26 is a straight line 
which intersects perpendicularly with a broken line 25. 

[0048] When the refractive index n1 and the refractive index n2 are filling the relation shown in 
inequality n2>n1, the diffusion angle theta may be computed from the following equality (4). 
theta=2x (y-x) — (4) 

[0049] Moreover, when the refractive index n1 and the refractive index n2 are filling the relation 
shown in inequality n2>n1, as shown in 31 d of incident light, and 33d of scattered lights, total 
reflection of a part of incident light is carried out by the interface of the transparence particle 
22. Therefore, what is necessary is just to take into consideration the case where the incident 
angle x of incident light 31b is a critical angle, and the diffusion angle theta is 45 degrees, in 
order to calculate the boundary value of the ratio of a refractive index n1 and a refractive index 
n2. In this case, since the critical angle of the incident angle x acquired from the above- 
mentioned equality (4) is 67.5 degrees, the boundary value of the ratio of a refractive index n1 
and a refractive index n2 can be acquired by performing count shown in the following equality (5). 

n2/n1=1/sin67.5 degree=1 .0824 — (5) 

[0050] As mentioned above, when the relation which the transparence particle 22 is a real ball- 
like, and refractive indexes n1 and n2 show to inequality n2>n1 is being filled, ratios n2/n1 are 
understood [ 1.0824 or less / then / and ] are good. What is necessary will be just to make a 
refractive index or less into 1.09 in practice, also in this case, as prescribed to claim 1. 
[0051] Moreover, the scattered light colors that a particle mutual distance with the uniform and 
path of the transparence particle 22 seen from the incident angle is regular intervals as a result 
of diffraction phenomena. In order to prevent this, it is desirable to randomize spacing between 
particles with making particle size distribution of a transparence particle large. A transparence 
particle is a spherical particle, and when mixing at least two or more monodisperse particle 
groups from which particle size is different, if the ratio of the minimum particle size and a 
maximum grain size is 1.3 or more times and the particle weight which exists in 1 / two to 3/2 
twice as many range as this of mean particle diameter is [ total particle weight ] 70 % of the 
weight at least as distribution of particle size, coloring will be convenient practically. That is, 
remaining 30% of the weight of a particle may be outside said range. 

[0052] Even in this case, the ratio of the diameter of a granule and the diameter of a large drop 
is 1.3 times at least, and it is good if the monodisperse particle which occupies the greatest 
mixing ratio does not exceed 70 % of the weight with a mixing ratio still more preferably. Although 
it is desirable to exist in continuation as much as possible as for particle size distribution, 
particle size distribution may be discontinuous. 

[0053] In addition, the monodisperse particle said here is not actually so although the value of 
particle size becomes the semantics of being equal to the value which is one ** in the sense of 
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[ on a token ]. If particle size is in the minute particle of 1-3 micrometers, even if it calls it mono 
dispersion, it is a realistic figure that the particle of the particle size distribution which had a 
flare (variation) to some extent corresponds. Artificers want for the standard deviation sigma of 
particle size to define the variation in a realistic particle size looked at by the monodisperse 
particle. With [ the value of the standard deviation sigma of particle size ] 0.25 [ below ] 
(micrometer), it makes the particle say that it is a monodisperse particle. If it is the range of this 
value, it can be said to be the particle to which particle size is comparatively equal, i.e., a 
monodisperse particle. 

[0054] In order to scatter light efficiently by the light-scattering film 14, it is necessary to fill up 
high density with the transparence particle 22 into the light-scattering film 14. Moreover, it is 
"desired as mentioned above for the light-scattering film 14 to have fully thin thickness. 
Therefore, it is desirable to form the light-scattering film 14 so that the transparence particle 22 
may form monolayer structure, the two-layer structure, or 3 layer structures within the light- 
scattering film 14. 

[0055] For example, acrylic transparence resin, fluorine system acrylic resin, silicone system 
acrylic resin, epoxy acrylate resin, fluorene resin* etc. can be used for the transparence resin 21 
of the above-mentioned light-scattering film 14. 

[0056] It is necessary to carry out patterning of the above-mentioned light-scattering film if 
needed. That is, it is the case where he wants to form the dispersion film only in the part in a 
pixel like the transflective LCD illustrated by drawing 9 etc. to remove the dispersion film in the 
seal part on especially a periphery except a pixel, the alkali which has the Galle Bonn acid in an 
end as an ingredient of transparence resin 21 at this time : — the acrylic polymer which consists 
of meltable resin, for example, a methacrylic acid, or an acrylic acid, and various acrylic resin, a 
POIMIDO precursor, the FUROREN resin which has a carboxylic acid in an end group can be 
immersed in an alkali solution, and the dispersion film can be removed, moreover, the light- 
scattering film 14 has been formed in a predetermined pattern by the photolithography method. 
That is, mixture of various monomers and the photopolymerization initiator is carried out, 
photosensitivity can be given to the above-mentioned anion system resin, and patterning can be 
carried out to it through the process of exposure and alkali development. 
[0057] As for the transparence particle 22 of the above-mentioned light-scattering film 14, 
constituting from an isotropic ingredient optically is desirable. When the transparence particle 22 
consists of ingredients of an anisotropy optically (i.e., when the transparence particle 22 has the 
refractive-index anisotropy), corresponding to each plane of polarization of the beam of light 
which advances the inside of this particle 22, the transparence particle 22 will have a mutually 
different refractive index. Therefore, the light which carried out incidence to the transparence 
particle 22 is divided into two or more Mitsunari parts and plane of polarization cross at right 
angles mutually, and the amount of each Mitsunari goes on the inside of the transparence 
particle 22 at a mutually different rate. That is, the amount of [ which carried out outgoing 
radiation of the transparence particle 22 ] Mitsunari differs in a phase mutually. Therefore, the 
plane of polarization of the light which comes to compound a part for these Mitsunari rotates. 
Therefore, when this light-scattering film is used for a reflective mold liquid crystal display, 
control between the light transmission and protection from light by the polarization film may 
become difficult, and display contrast may fall. Moreover, since the phase contrast for above- 
mentioned Mitsunari differs according to wavelength, as a result, coloring [ **** / un~] may be 
produced [ that the optical reinforcement after penetrating the polarization film differs according 
to wavelength and ] in a display image. 

[0058] On the other hand, since such an ingredient does not have the refractive-index 
anisotropy for the transparence particle 22 when it constitutes from an isotropic ingredient 
optically so that amorphously, the crystal of a tesseral system, or, it becomes possible to 
prevent certainly the fall of the display contrast mentioned above, and the coloring [ **** / un-] 
to a display image. 

[0059] Moreover, as an ingredient of the transparence particle 22 of the above-mentioned light- 
scattering film 14, when the ease of controlling of a refractive index, the ease of receiving, and a 
configuration etc. is taken into consideration, it is desirable to use an inorganic compound and 
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resin. When an inorganic oxide is especially used as an inorganic compound, or when resin is 
used, it is easy to make the transparence particle 22 amorphous. When the ingredient which is 
easy to crystallize is generally used, the particle obtained is influenced by the crystal structure 
and tends to serve as an indeterminate form. Therefore, a front face is smooth using the 
ingredient which is easy to crystallize, and it is difficult to obtain the transparence particle 22 by 
which the smooth front face was constituted from either of the combination of a convex and a 
convex, and a flat surface. When the ingredient which is easy to become amorphous like an 
inorganic oxide or resin is used to it, since the configuration of a particle is determined by 
surface tension etc., its front face is smooth and it can obtain easily the transparence particle 
22 by which the smooth front face was constituted from either of the combination of a convex 
and a convex, and a flat surface. In addition, the crystallinity of the transparence particle 22 can 
be distinguished by investigating the existence of the peak resulting from the diffraction in the 
crystal face using the analyzing method. Moreover, when using the mixture of an amorphous 
transparence particle and the transparence particle of a crystalline substance as a transparence 
particle 22, it is desirable to make the rate of the transparence particle of a crystalline 
substance to all transparence particles below into 30 mass %. 

[0060] As a transparence particle 22 which consists of an inorganic oxide, the particle which 
consists of a silica, an alumina, etc. can be mentioned, for example. Moreover, as a transparence 
particle 22 which consists of resin, fluorine-containing polymer particle; silicone resin particles, 
such as particle;PTFE (polytetrafluoroethylene) of an acrylic particle, a styrene acrylic particle, 
and its bridge formation object; melamine-formalin condensate, PFA (perfluoro-alkoxy resin) and 
FEP (tetrafluoroethylene-hexafluoropropylene copolymer), PVDF (the poly fluoro vinylidene), and 
ETFE (ethylene-tetrafluoroethylene copolymer), etc. can be mentioned. Also in such resin, it is 
desirable to use silicone resin, melamine resin, fluorine system acrylate resin, etc. Moreover, also 
in these, since the refractive index is comparatively low, especially since a silica particle and a 
silicone resin particle have the refractive index as small as 1.40-1.45 (589nm of halogen lamp D 
lines), many of transparence resin 21 is suitable for them. 

[0061] Suitable surface treatment can be performed to the transparence particle 22 mentioned 
above in order to raise the dispersibility over the purpose and the transparence resin 21 which 
raise the dispersibility over a solvent. As such surface treatment, the processing which carries 
out spreading covering of Si02, Zr02, aluminum203, ZnO, transparence resin, a coupling agent 
like a silane coupling agent, a titanate coupling agent, or an aluminates coupling agent, or the 
surfactant can be mentioned to the front face of the transparence particle 22, for example. 
Moreover, the processing which produces a reaction on the front face of the transparence 
particle 22 using alcohol, an amine, or an organic acid can also be mentioned. 
[0062] In addition, these coating liquid can contain an organic solvent, and a distributed 
assistant, a leveling agent and an additive like a coupling agent. 

[0063] Moreover, the light-scattering film 14 can contain the additive of a minute amount like 
color material. In this case, any of transparence resin 21 and the transparence particle 22 may 
contain the additive, or the both sides of transparence resin 21 and the transparence particle 22 
may contain the additive. 

[0064] Although the light-scattering film 14 explained above may be used for what kind of 
application, it is preferably used with a reflective mold liquid crystal display. Hereafter, the 
electrode substrate for reflective mold liquid crystal displays and reflective mold liquid crystal 
display using the above-mentioned light-scattering film are explained. 

[0065] Drawing 7 is the sectional view showing roughly the reflective mold liquid crystal display 
using the light-scattering film 14 concerning the 1st of this invention - the 4th mode. The 
reflective mold liquid crystal display 10 shown in drawing 7 has the structure which pinched the 
liquid crystal layer 13 which contains liquid crystal matter like a nematic liquid crystal with the 
tooth-back lateral electrode substrate 11 and the observer lateral electrode substrate 12. 
[0066] The tooth-back lateral electrode substrate 1 1 mainly consists of reflectors 17 formed in 
the principal plane of one [ a substrate 16 and ] of these. Generally, a glass substrate etc. is 
used as a substrate 16 and the aluminum electrode of specular reflection nature etc. is used as 
a reflector 17. As a reflector 17 is covered on one principal plane of a substrate 16, the 
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orientation film (not shown) is usually formed in the tooth-back lateral electrode substrate 1 1, 
and the polarization film (not shown) is arranged in the principal plane of another side of a 
substrate 16. Moreover, when the reflective mold liquid crystal display 10 drives by the active 
matrix, between a substrate 16 and a reflector 17, various wiring, the 1st insulating layer, a 
switching element like TFT, and the 2nd insulating layer (neither is illustrated) are usually 
prepared one by one from a substrate 16 side. In addition, although the reflector 17 is used in 
the tooth-back lateral electrode substrate 1 1 shown in drawing 9 , a transparence substrate may 
be reached as a substrate 16, a transparent electrode may be used instead of a reflector 17, and 
a reflecting plate may be arranged in the tooth-back side of a substrate 16. 

[0067] The observer lateral electrode substrate 12 is mainly constituted from a color filter layer 
19 by which sequential formation was carried out, and the light-scattering film 14 whose 
thickness is 2 micrometers and a transparent electrode 20 by the transparence substrate 18 and 
the principal plane of pne of these. Generally, a glass substrate etc. is used as a transparence 
substrate 18, and the ITO (mixed oxide of indium oxide and tin oxide) film etc. is used as a 
transparent electrode 20. Moreover, the color filter layer 19 colors the transmitted light by a 
well-known pigment-content powder method or a well-known staining technique etc., and usually 
has the structure which juxtaposed red, green, and a blue color field. It is also possible to 
prepare in the tooth-back lateral electrode substrate 1 1 at the reflective mold liquid crystal 
display 10 shown in drawing 7, although the color filter layer 19 is formed in the observer lateral 
electrode substrate 12. Moreover, it is not necessary to form the color filter layer 19 in the 
reflective mold liquid crystal display 10 depending on the case. Like [this observer lateral 
electrode substrate 12 ] the tooth-back lateral electrode substrate 1 1, as a transparent 
electrode 20 is covered on one principal plane of the transparence substrate 18, the orientation 
film (not shown) is formed, and the polarization film (not shown) is arranged in the principal plane 
of another side of the transparence substrate 1 8. 

[0068] Since the reflective mold liquid crystal display 10 shown in drawing 7 uses the light- 
scattering film 14, it does not need to form a concavo-convex pattern in the front face of a 
reflector 17. Therefore, this reflective mold liquid crystal display 10 can be manufactured at 
comparatively low cost. Moreover, since the light-scattering film 14 mentioned above to the 
liquid crystal layer 13 of the observer lateral electrode substrate 12 and the field which counters 
is formed, the reflective mold liquid crystal display 10 shown in drawing 7 is excellent in the 
display engine performance. 

[0069] Some tooth-back side transparent electrodes 105 of transflective LCD 10a shown in 
drawing 8 are the metal reflectors 17, and the part in which a reflector 17 exists serves as a 
reflective mold liquid crystal display. In this liquid crystal display 10a, the light-scattering film 14 
is formed in the part corresponding to a reflector 1 7. Only in the part of the thickness of the 
light-scattering film 14, by the part by which the light-scattering film 14 exists, the color filter 19 
is thin. This is convenient as a light reflex mold liquid crystal display expected what has 
permeability high as a color filter. Drawing 9 shows the example of another transflective LCD. 
Although this example makes the light of a back light penetrate to some extent using the 
transflective speculum 125, the incident light from the external world also reflects it to some 
extent. In this case, as for the dispersion film 14, being prepared all over the screen is common. 
[0070] Usually, in order to obtain the reflected light profile on the strength which satisfies the 
above-mentioned relation, it is 0.7 micrometers or more about the particle size of the 
transparence particle 22, and it is desirable to be referred to as less than 3.5 micrometers, it is 
1.0 micrometers or more, and it is more desirable to be referred to as less than 3.0 micrometers, 
and it is most desirable to be 1.5 micrometers or more and to be referred to as less than 3.0 
micrometers. Coloring resulting from diffraction can be prevented by extending the particle size 
distribution of the transparence particle 22 here. It is desirable that particle size is continuously 
distributed considering the ratio of the minimum particle diameter and the maximum particle 
diameter as 1.5 times thru/or 3 times. By mixing several sorts of transparence resin 22 with 
which refractive indexes n1 differ similarly, effectiveness can be heightened further. 
[0071] Moreover, in order to obtain the reflected light profile on the strength which satisfies the 
above-mentioned relation, the ratio of the volume of the transparence particle 22 to the volume 
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of transparence resin 21 is 0.2 or more, and carrying out to less than 1.2 is practical, and it is 
desirable to be 0.6 or more and to carry out to less than 1.2. 

[0072] In addition, at the reflective mold liquid crystal display 10 shown in drawing 7, the light- 
scattering film 14 needs to have sufficient adhesive property to the color filter layer 19. 
Moreover, the light-scattering film 14 is also required to usually excel in moisture resistance, 
solvent resistance, and the property of acquiring dependability like chemical resistance. What is 
necessary is just to reduce the rate of ****** 22 in the light-scattering film 14, in order to 
obtain the light-scattering film 14 excellent in these properties generally. As for the ratio of the 
volume of the transparence particle 22 to the volume of such a viewpoint to transparence resin 
21, carrying out to less than 1.0 is desirable, and carrying out to less than 0.8 is more desirable. 
[0073] Moreover, the ratio of the volume of the transparence particle 22 to the volume of 
transparence resin 21 also affects the membrane formation nature of the light-scattering film 14. 
The specific gravity of the specific gravity of a transparence resin solution and the transparence 
particle 22 which are the ingredient of transparence resin 21 may be mostly in agreement. 
However, since the particle size of the transparence particle 22 is comparatively large as fine 
particles, when the specific gravity of the transparence particle 22 exceeds 1.5, it tends to 
produce sedimentation of the transparence particle 22 in a transparence resin solution. 
Moreover, if the rate of the transparence particle 22 is raised in a transparence resin solution, 
the surface smoothness of the light-scattering film 14 will fall. Therefore, as for the ratio of the 
volume of the transparence particle 22 to the volume (volume of the solid content of a 
transparence resin solution) of transparence resin 21, from a viewpoint of the membrane 
formation nature of the light-scattering film 14, carrying out to 1.2 or less is desirable. When the 
above is summarized, the ratio of the volume of the transparence particle 22 to the volume of 
transparence resin 21 is 0.2 or more, and carrying out to less than 0.8 is desirable, and it is more 
desirable to be 0.5 or more and to carry out to less than 0.8. 
[0074] 

[Example] Next, the example of this invention is explained. 

[0075] (Example 1) That is, the coating liquid shown below was prepared as an object for heat- 
curing mold light-scattering film. 

A particle A polymethacrylic-acid-ester system bridge-formation object particle with a mean 
particle diameter [ 6 % of the weight and mean particle diameter ] of 2.0 micrometers (trade- 
name EPO star MA 1002; NIPPON SHOKUBAI [ Co., Ltd. ] make): Standard-deviation 
sigma=0.88B binder resin of particle size Fluorene resin with 47 % of the weight and a glycidyl 
group, 40 % of the weight solution of solid content 40 % of the weight and epoxy acrylate, 25 % of 
the weight solution of solid content 7-% of the weight C heat-curing agent 22-% of the weight 
12-% of the weight polyvalent-carboxylic-acid solution D organic solvent Add Above A and B 
25% of the weight, mix, and mixed stirring is carried out by the media loess disperser for 3 hours. 
Furthermore C was added and coating liquid was adjusted. 

[0076] Then, the above-mentioned coating liquid was applied on the glass substrate for 
dispersion film formation with the spin coat method rotated for 5 seconds with the rotational 
speed of 800 rotations. Then, the comment of the coating liquid were carried out at 200 degrees 
C for 3 minutes. Next, it baked in 230 degree C and 60 minutes, and the dispersion membrane 
layer was obtained. At this time, the thickness of the dispersion film was about 3 micrometers. 
[0077] The front face of the light-scattering film 14 formed by such approach was very flat, and 
the surface smoothness was 0.1 micrometers or less. Moreover, as for this light-scattering film 
14, the refractive index at the time of hardening had [ transparence particle 22 refractive index ] 
the structure in which 1.45 carried out mixed distribution in the transparence resin 21 of 1.55. 
[0078] (Example of a comparison) That is, the coating liquid shown below was prepared as an 
object for heat-curing mold light-scattering film. 

A particle A polymethacrylic-acid-ester system bridge-formation object mono-dispersion 
particle with a mean particle diameter [ 6 % of the weight and mean particle diameter ] of 1.8 
micrometers (trade name MX180; Soken Chemical & Engineering make): Standard-deviation 
sigma=0.24B binder resin of particle size Fluorene resin, the 40 % of the weight solution of solid 
content with 47 % of the weight and a glycidyl group 40-% of the weight epoxy acrylate, 25 % of 
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the weight solution of solid content 7-% of the weight C heat-curing agent 22 % of the weight 
and 12-% of the weight polyvalent-carboxylic-acid solution D organic solvent 25 % of the weight 
[0079] Above A and B was added, it mixed, mixed stirring was carried out by the media loess 
disperser for 3 hours, C was added further, and coating liquid was adjusted. 
[0080] Then, the above-mentioned coating liquid was applied on the glass substrate for 
dispersion film formation with the spin coat method rotated for 5 seconds with the rotational 
speed of 800 rotations. Then, the comment of the coating liquid were carried out at 200 degrees 
C for 3 minutes. Next, it baked in 230 degree C and 60 minutes, and the dispersion membrane 
layer was obtained. At this time, the thickness of the dispersion film was about 3 micrometers. 
[0081] Inspection by viewing was conducted [ example / which were produced as mentioned 
above / the example and the example of a comparison ] about the rainbow-colored existence by 
the interference phenomenon, and coloring of yellow. The result is shown in the following table 1. 



[0082] 
[Table 1] 













stmt 




x#>*5 



[0083] The rainbow color according [ the result of Table 1 to the example 1 ] to interference to 
the light-scattering film is also the best article with which coloring of yellow is not seen, either. 
Some rainbow-colored coloring with the remarkable example of a comparison was observed. 
Moreover, coloring of yellow was also seen. 

[0084] (Example 2) The reflective mold liquid crystal display 10 shown in drawing 9 was produced 
by the following approaches. 

[0085] First, the light-scattering film 14 of the structure where the transparence particle 22 in 
transparence resin 21 was distributed was formed on the color filter layer 19 at the degree which 
formed the color filter layer 19 which comes to juxtapose red, green, and a blue color field by the 
well-known pigment-content powder method on one principal plane of a glass substrate 18. 
[0086] That is, the same coating liquid as an example 1 was prepared as an object for heat- 
curing mold dispersion film. 

A particle A polymethacrylic-acid-ester system bridge-formation object particle with a mean 
particle diameter [ 6 % of the weight and mean particle diameter ] of 2.0 micrometers (trade- 
name EPO star MA 1002; NIPPON SHOKUBAI [ Co., Ltd. ] make): Standard-deviation 
sigma=0.88B binder resin of particle size Fluorene resin with 47 % of the weight and a glycidyl 
group, 40 % of the weight solution of solid content 40 % of the weight and epoxy acrylate, 25 % of 
the weight solution of solid content 7-% of the weight C heat-curing agent 22-% of the weight 
12-% of the weight polyvalent-carboxylic-acid solution D organic solvent Add Above A and B 
25% of the weight, mix, and mixed stirring is carried out by the media loess disperser for 3 hours. 
Furthermore C was added and coating liquid was adjusted. 

[0087] Next, the above-mentioned coating liquid was dropped on the color filter layer 19, the 
glass substrate 18 was rotated for 5 seconds with the rotational speed of per minute 800 
rotation, and the paint film was formed. Furthermore, the light-scattering film 14 with a thickness 
of 3.0 micrometers was formed by drying this paint film and calcinating for 60 minutes at 230 
degrees C. 

[0088] The front face of the light-scattering film 14 formed by such approach was very flat, and 
the surface smoothness was 0.1 micrometers or less. Moreover, as for this light-scattering film 
14, the refractive index at the time of hardening had [ transparence particle 22 refractive index ] 
the structure in which 1.45 carried out mixed distribution in the transparence resin 21 of 1.55. 
Furthermore, the transparent electrode 20 which consists of ITO by the sputtering method was 
formed on the light-scattering film 14 obtained by the approach mentioned above. The observer 
lateral electrode substrate 12 was obtained as mentioned above. 

[0089] By using this observer lateral electrode substrate 12, the reflective mold liquid crystal 
display 10 shown in drawing 9 of the structure which pinched the liquid crystal layer 13 with the 
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observer lateral electrode substrate 12 and the tooth-back lateral electrode substrate 1 1 formed 
separately was produced. In addition, the orientation film was prepared in each opposed face of 
the tooth-back lateral electrode substrate 11 and the observer lateral electrode substrate 12. 
Moreover, the polarization film was prepared in the both sides at the reflective mold liquid crystal 
display 10. Coloring of the screen by the dispersion film was not accepted, but the obtained 
liquid crystal display had the size to which an angle of visibility is also equal to practical use. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing roughly an example of the conventional reflective 
mold liquid crystal display which has a light-scattering function. 

[ Drawin g 2] It is the sectional view showing roughly other examples of the conventional reflective 
mold liquid crystal display which has a light-scattering function. 

[Drawing 3] It is the sectional view showing roughly the example of further others of the 
conventional reflective mold liquid crystal display which has a light-scattering function. 
[Drawing 4] It is the sectional view showing the conventional light-scattering film roughly. 
[Drawing 5] It is the explanatory view showing roughly the optical path of the light-scattering film 
using the transparence particle of this invention. 

[Drawing 6 ] It is the explanatory view showing roughly another optical path of the light- 
scattering film using the transparence particle of this invention. 

[Drawing 7] It is the sectional view showing one example of the reflective mold liquid crystal 
display using the light-scattering film of this invention. 

[Drawing 8] It is the sectional view showing one example of the transflective LCD using the 
light-scattering film of this invention. 

[Drawing 9] It is the sectional view showing other examples of the transflective LCD using the 
light-scattering film of this invention. 
[Description of Notations] 

100a, 100b, 100c Reflective mold liquid crystal display 
10a, 10b Transflective LCD 

11,101a, 101b, 101c Tooth-back lateral electrode substrate 
12,102a, 102b Observer lateral electrode substrate 

13.103 Liquid crystal 

14.104 Light-scattering film 
105 [ ] Reflecting Plate 
16,106 Transparence substrate 
17,107a, 107b, 107c Reflector 

18.108 Transparence substrate 

19.109 Color filter layer 

20.1 10 Transparent electrode 
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21.121 Transparence resin 

22.122 Transparence particle 
31a, 31b, 31c Incident light 

32 [ ] Rectilinear-Propagation Light 
33, 33b, 33c, 1 1 3 Forward-scattering light 
33d, 1 1 2 Scattered light 
34,1 14 Back scattered light 

35 [ ] Specular Reflection Light 

36 [ ] Display Light 

ill ED Light 

116 [ ] Scattered-Light Rectilinear-Propagation Light 
125 [ ] Transflective Speculum 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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[Drawing 4] 

—111 




117 



[ Drawin g 5] 




[Drawing 7] 
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[Drawin g 8] 




[Translation done.] 
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>< l/c< ftt^er**. 

[0 02 2 ] Sfc. fitS©^lfl<BMa©ffll (Mm)*. 
0.3 tt±r¥*9i&S©fil0 1 / 3 felTT $> 4CiiL 
a©ffl*0. 3*?ir«. &¥■©**$©>< 

^ **s+»r ft < . tf L *fiS©JW o /c*^t$j©«iT 
<tft D. *tir «t *fffi©»e^»«tt©3» 
fe^meti-Scfc^^ft-s^erab-s. — ^. a©(B*A 

#<f^£. «aS©**fttt ; 3 L *«ffaE-r*J:9«:ft»). 
3tf(£UK©I*/¥*itALfc0. 3fetSJSLM©«M(coaei*s 

(Mm) £-r*©*ta^r*s. 



[0023] #t,>t\ w#ji2 {c*»i>r«. mmmfot 
«rsBaMi!*«©— #©£ffi±K: taw e> nfc^usL^ i mr 
tstasta&ttcmt htitcmi&mt *jwrs-4E*jsa 

fR 1 Sa'»2 ©JlJFf*©— ^iCft-f Sfto7©J±W: 1 <£ <3 

w<ioi. 0 9#tc*»). ne»9Btt-^ii«c« 

^©spi^KS** 1 . 5nmW±3. 0(imt(K*-3 
r. ^telOWiaOfl*!. 0. 3«±tWt 
S©{fi© 1/3 «T"C * 4 C i & T 4 5*f 3£ft A 

[0 024] IMtg3 JC*5l>rB. SHJSffii 

saitRSLBLhtcKtf 6n^aw«ffii 4*a§M 

§n«2©M*f* ; &Wf iflGRoawtt^iiH*. atr 
fan i Rcf»2 ©JB*f*o— ^r«:*tr sfft^rojti* 1 <fc 

•3 < fio 1 . 0 9 JUtT-C* K> . fflrEaMIHfrfjPSft 

©*4T<D¥$lt&&a* 1 . 5 m m JiLk 3 . 0 u m£<TT* 
ot\ *>o*ftS<D^{B^a©ffl*s. 0. 3KJttW 
&g©fii© 1 / 3 «t-c* 5Ci i r 4¥i§il§!> 
$A&niWii*«£tii <!: t< & ©T * 4 , 
[002 5] ^Cl»-r. s»*3R4 fCfcHTfct. -#©£M 

K&iwsawjiJMK w 6 n/c«ffifflijmffi*« t . m sttn 

« i . fu IS WWJUSSffi <tS?iBfflgi*ffliJSiffi*« £ © 

(owm* tzmz. tc^tmim^^m o . mszm 1 so* 

*2©ffl*f*©— #K*tt-4flKF©Jttt 1 J: < R 

oi.o9 «t-c* o . itrsaawttT-^stt-BttS*^ 

5yrnJiLk3. 0(im«T-C4-5t, 
ttS©«i*«aa©ffi#s. 0. 3«±rWteS©ffi© 

£ L/i:fc©r£>4. 

[0 02 6] ^t, 19*^5 ttfct^-Ct*. — #©£ffi 

fflmsstit t , ffriew®fflijm®a« t mm b -cies $ n 

E.omriBWSffliJ«sa«i Sti6i-r 4fficcfi9§*sn**a9: 
IBS^ffliJSS®»« i ©IHJKRJf $ tifcftJM i * #Ui 
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T4*«assft*i*««-e* -3 r . ffirsswiifflittffiS 
«&c«friaiiyR«ffl![««a«©ii>«c < £*>-#». mi 

^2 oflBSr**wr 4aa©aawtt^t *«iifc*i5aL 
SlSrJUf L/ . friB^ i scf* 2 5 
f6#©Jt» i <feD^*<i'3i . 09 art* 9 . mriB 

att% D > * ©^©^sfSS* 5 1 . 5 M m jyjb 3 . 
0(imaTT*ot, *>"3iKg©88Sffi^a©fiI#*> 
10 0. 3«±T?¥^t4S©iS©l/3«T-C*4Ci4«F 
St i -T 4 ¥j&&S%A#n&a i b fc © r * S . 
[0 0 2 7 ] 

btt#fcJ:gSMfflK:3MirJ-4. ftfc. flaiciJl't. H 

«©«fi£s*fc am-vmm^ztt v . sa-r 4i^?g 
[0028] s-r«> *i6w©i8aiafecf«:**?8©*tfe 

20 4«. mwmm 1 2 1 coaoswni 1 2 1 
stifcawtt-? 1 2 2 irfltesstirt>4. cn^jgHj 

>£f#4/cJ?)tc. -^Wtc. ^BJg})}gl 2 1 i®BJ*5^1 
2 2 itctt, 5«,>{CJH»f*3&ia<c4tm3Wffl«,ie ! ft4. 
[0 02 9] liWcJ:^^ TfefftSLJil 0 4«1 1 
14«RWr4t. 3^1 1 l©^T#ftiin£&ttHS*T£ffc 
f§L^T-S>4mr^|$(SL^l 13i, ?fel 1 l©atff#fl« 

fc> f*^f(£L*l 1 4«. mmSt& \ 2 1 iSHJ^l 
2 2 i©^ffl-C^b4JS«tcJ: »3 A«flBtcBI4SS** 

j§Bj«i^i 2 2<D^mcxmLtMmmn^i 2 

2 ©rtW-C^SW** 0 ii l/fc«(c AWfflltcRiitti © 

[0 03 0] %tt£L0K 1 0 4CCAW-T 436 1 1 1 ©— 

6> *^BJ#«, «^»a**«i»>3tt4C4ttnjffi-C 
40 *4 i*ifC«.»l*»*ff -sfett*. aSlttT- 1 2 2 © 
JBtt*J«#«ft#©«£«:*S ft *. r c » 4 c <t 

?:ifflifc. -rat>«. awnwii 2 1 ^tc^ts^if /c 

jgBj^i 2 2(D^WSft?*St 1 ASfcfcl 1 1 

**aw«^i 2 2©»ffi«ca^-r4[a»*j*»ib. ^-ti 

< &4©T*4. 

[0031] ifc. mmn^-i 2 2 a.-? 
mmiL^F 1 2 2 omvr&wmwmm 1 2 1 ©®*f *«t n 

t**t»ti^tt. jSBjft^l 2 2F t 3CCAS ; tU/c7fc«j§BJ 
50 &^1 2 2©rt»T^S«*«»Jigbra^iR4« 
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^tmmth. c<Dm&, 3eKSLt£**s>sfc«>K:aisi§ 
mm i 2 i ©nsfSKttrsiaistfrf - i 2 2 ommmo 

it* AS < f S £ . . SBJS^- 1 2 2 ®|fffi-C©S»**J 
»< ttOM-^apKT- 1 2 2(Drt§p-C©^JS:*tfcSiHU 

[0 03 2] — as^a^ 1 2 2 *^£JBT* OS.-? 
aBJtliflg 1 2 1 ©JBSr^aMUft^f - 1 2 2 ©Kflr* «fc 0 
&AiH>*§^«> aHlffrM 2 2<Dmm<D±KMU£. 

ts*>Ltt:0S&. ftWmWffiSZl 2 l#>6a3Bi& 10 
1 2 2 {cAW-rSWfca^tt^ 1 2 2^©#©A#fft 
-t©*t42Wtt-?-l 2 2© 
fSH-C^KWSttS. afHtiim 2 1 ©!B«f*3&Jj8Wtt 
^ l-2 2©JBJT*J:*>fc*:&C»«^tt. C©J:9&£K 
WfiWDa&t&f- 1 2 2 V S 6 K 2 lafcLht* 0 £ S tl -5 

[0033] «±©jauM»i&. **w#6B. %mm 

K**A«3*A:IH«ca3?|ja*i«Sr*©*«HW-r* 
JCtt. ( 1 ) atBtfrf-eWBiKROf ( 2 ) aHWH&OJBff 

JSiawti^/H^iotbitowr *c i^Kig 20 
•c$>f3> $tc (3) j§9!tt-rottSo»itrtc««ttA>D 
* 4) fci± £ C <b fetSt?* -5 C <b {C<®j§ G/c 
[0 0 3 4] *C7, #»ijli#6tt. *r. MM© 

fc. *©ft*. afltt^J^#»#fi<«ci*jB'r**i 

[0 03 5] SMtt^iWOJ: 5 «cJI5ttr* 0 Jloaw 
tt^©®«^»WttlH©ffl»r*£9fei*«»>«te. iS 0 J 

»L^*aWtfc*©lfcfrtc«*;*-es. »KH& 30 

Kit, 218^ ©&;££&,£#* £#>©«k 5 &£#* 

[0 03 6] iC6-C, H2<C^t,fc£5K:)fcttSL«* 
»lt 1 HS©tSSL*£-f*. #lfcft«*a«Ofc# 

[0 03 7] c ©0: -5 tc, j1**i±IBSS*ffi*fl«w« 

»cAWLr«sy64 Lru»-r4*-c©Hitc2ia©* 

©«««:AS«-S*{c*W*IScfa.fttt0 0* «±tft 
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[oo38] mmiLj-vmirmtmmffi 

BI©B»T^i©ittciSD-C^fr-5. tt£L 
ft* 4 5* felTi a9Rt J FOJB9f«ftO c a 
WBtBi©JB*r*©J: K> iCk»JB*f*®J: <3 fit WI*r*«:>t* 
■ritk*l. 0 JBtTK. cn«CO(,»r» 

jftca&Bj-r*. 

[OO 3 9 3 05B. #£SBj©|ji i ©««0Ctfi*361Ra 
il©Bfffi*Jfi*«Befl«Jtt:^rHT*-5. -H 5 jc^-ntt* 
SLM 1 4«. 3®^»BI2 1 i. C<DmWffi8%2 1*«:# 
ft3ftfcjaittt©aHtfe?2 2 ir«l«3fvct»*. * 

35* nl. 89MIMR2 l©JB«T**n2£-r.5£. 
nl>n2JC^-rSHl*Wc$*T,-CC>S. 15t 

«. aBjs^f-2 2«ni©^jH*>nrt,^*i. hfssk: 

«. 7tift£Lfl« 1 4 te&&®<Dm*m* 2 2 *^,n> 
S. S/t, 05fcfcl,>-C SffiffiiX; &TF<Dmffl(Dtc)sb 
tcjisWifctfCA^r. ffi^ 2 5 ttawtitf- 2 

2©W2 34H)fl-3A«*3 la-31 c£iE£f 

[0 04 0 ] H5*c*VJ-J:5K:. aBJ38ifl§2 KCAJWI/ 
A:A*t7fe3 1 a~3 1 c©*>-*3. aB^tft-T-2 2©*^ 
±*affT4A«*3 1 att. «SL3*i-5Ci&<a9i 

«t j f2 2*aao. ita7fe3 2 iurttis*$n€»o 

[0 04 1 ] 2 ©t«|i*6«tlTa 

cmftCjEffr^AHX. W^.«AW*3 1 b©-g)5« 
aBJtST-2 2(cA«LTB«^t5(SL5fe3 3 b iOta*f3 

n. ^o«aBjM^2 2©mnTSM3ftTflt#tfDr>K 

3 3b©t!jSLft (UMft) *e. 2K*t-T-S 
A*f*3 1 b©A*fft?:x. S^aiJ3tt^-2 2tcAI^L 
fcA«7t3 1 b©®jFrft*yi-r§i. TIH#S (1 ) 

0 = 2 x (x- y) - ( 1 ) 

[0042] cc-c. mifiiew&ktrjizam. xm 

ftx= (90-0)' =90' ©JS^-T-$)-S 0 -Tfeto 

*tawtd : ?-2 2tcWL. -e©«®scs-r^cfc-5k:A*fu 
fc»^cifcaae »s-rn«. ^25 

iaBJ*4^-2 2©atffii©3S^*»6A**3 1 c**A*t 

[0 04 3] ±M© J: 9 Ra**«5*K*flWWlT 
5fc»Ktt. USLfte*4 5° «Tit4Ci#IRr 

ne tLxi%mAx*,z4 5° ^R^xmnxtLxn 

SLA 6 ifitttHZ 9 0' *±IB^ ( 1 ) KRAf 3 
C<h(C«fcf3 > B*ffty©«WfiB*»iCi*J-C*S. 
45 = 2x(90-y) - (2) 
[0 0 44] C©9St (2) *»6»e.*i4ffl*rfly©« 
Wtftr**6 7. 5° ifjSLfte©^£l?fiir*€.4 5' 



(7) 



31 



i^m^-CTIB^ (3) K^-rti-^^tf^CiKJ; 
9. H»r^nl<i:®»f*n2<tcDJ:b©^Wfii?rf#^C<t*i* 

nl/n2= l/sin67, 5° 
[0 04 5] fi(±ft>6. 2 s6«H*«r* * 

oBflr^n iSO'n 2&*mj£n i> n 2«:^-f M{&£?i/c 
t/TTUStS^B. Jtnl/n2& 1 . 0 824OTitn 
«J:l>CiW5. fS&tftfcB. R^Jfe^-C. if* 

m i teas ufc <t 5 cc; mtnmt 1.09 «t£ -rna 

[ 0 0 4 6 ] asj^^ 2 2 rtiXERttT* 9 10 

f/T*n i&t>*n 2#qF5?5$n 2> n liC^-T N^giftft: L X 

[oo47]i6tt, #«g§©s& 2 ommia&zytmi 

SUB 1 4 B. 13 5 K^f^mK HiiJ. awtt?- 2 
2 ©JfflJr^ n i£ jSTOJlg 2 1 ©JSJr^ n 2 £ n 

S„ &*>\ H6tC*»C>-C. M82 6B. Kil£2 5 £iE32* 

n2/nl= 1/s i n 6 7. 5° 

[0050] e. . mmn^- 2 2 o a 20 

-3JS#T*n xSO'n2^^n 2>n lfc^-TIW^^te 
Lri»5*B^tt, Jtnz/nl*l. 0 8 24OTitn 
B«fcC>C£###>-5. C©*|-£fc. SSGSfcjCCB. ftjfcqi 

KcfltHLfcfc^K:. JBJf*»i. o gJitTt-rtitf^ 

[0 0 5 1 ] Xlto^tfSttftJMItH^ 2 CD 

S^fi9--t7B.o«tT-ffi5IH©ffi«3&«»IHIPB-r?** £ . 0 

©##ftf4^i¥£*ii^-f ii*. »WHiT£U-c. * 
/N&Si***fc&©Jt#s i . 3 flMiLtr* K> . ¥*3t4a 

© i /2 ~3/2fs©^Hfc??«E-r5^s*s^et-?-a 

[0 05 2] C©»^Tfc/jNffi2i*ttffi©tt*!#tt < 
<b l . 3 fgr-A •) . . 3 h «:» $ L, < B. **©«^Hs 
fcA&SiiMMftratf^ ®-£it-C7 0Ht%*®*.&W 40 
ftB «fct». ttft&ffittTOftR 9 jSttKfffcf 4 Ci* 

[0 05 3] ttfc. CCr§5^fttS[^il>50«s 
3>6j±©:£8*t?B. if4S©fiij&sPioio©ffi(cjmor(,» 

S*!l-3nmil,^ »'Kct ifi^- fC & o T B > ##tfc £ "S 

OttWBari. £l>5©rttf^lft&5rc*£. ¥£W 
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= 1.08 24 ••• (3) 

[0 04 8 ] ISf$nliItffn2<!:^^n2>nl 

(4) *>6#wsn»4. 

6> = 2x(y-x) -(4) 

[0 04 9 ] *fc. ®ff*nl£JS»r*n2£ n 
2>nliCnk-rm& : £WcUXi<>Zm&> A*Bfc3 1 dS 
i^lKSl* 3 3d fc^T <£ 5 K. ASflfeO-aSttaSlitfc?- 
2 2 0ffffit^S« , rS. Lfc#oT. ffl*r*nliJB 

b © A*f ft x Wtmft ■?& K> R-omiA 6 Hfi 4 5 " r * 
■S»te*#*r*itfJ:t>. C©*§£. ±I2#^ (4) *» 
6f#e.nSA*fftx©6g^ft«6 7. 5° -?£>£©-?. 
TIB^S (5) iCm-fHrnZft ^CiiciD, ®*f*n 
l£ ffljf * n 2 £ ©Jt©*Uifi*» ^ C £ * 3 . 
= 1.08 24 ••• (5) 

<SMcr©fii#\ 0. 2 5 (Mm) WTt^Wi, •€■©& 
-f-B. *#fS5l& J PC , *S£-I'5 C£CC"T£. C©fil©® 

[005 4] £ffc£!Jt 1 4 t?3M5<fc < ftfcffcSLS tfS/c 
«J>K«. XflSLKl 4HUC»g§tt-y-2 2 £iW&*K3iS* 

[0055] ±E*»aji 1 4<Dm.mm^2 ikij. m 
im-y )i * u >«fli^*«ffl-r * c £ s a. 

[0 0 5 6 ] ±E36»aJK»^*{Cl£D^*->* r, r* 

0* ^ fc t * ^ . c © £ zmmm 2 1 ©tm 

^ r;i-*yil^©7 , a-bx^igr/^^>^-rsc£ 

[0 0 5 7 ] ±IB7ttSSLSS 1 4 ©SHJ&T- 2 2 ». 



(8) 

13 

^. C<Dm : ¥-2 2^m7ti>%m<D^:in^ti(Dm^M 

im&Lt, mmn.^2 2 {m^^m^^mmm^-r 
ft. ^ti^H<Dffi&fttem^mu&'i&&^mn^2 
^ur^67t(D{i^ffi^iHi$i'rs 0 ofc#s-?-c. c© 

ffi(Cj;S7fejl®<!;M*<tCD^0D*IJW|ii8f < b^O. mm 

ftC^S^SfClS Aft £ C t ft <3 . 
[0 05 8] Cft(C*f U 2*. 9*lftJR© 

[0059] ttc ±K3fctssiit 1 4 ewamatf- 2 2 © 
t»fc«^*(r»tt«ii*««.»fc»^tctt. awtt-f 2 2* 

^litSCi^gl-C*^. -gate, |£JMbU3l> 
*Sli®r©[5iJTtc*ag-rs f - ^©W^PI^-S c tic 40 

x . ^HMoawtw- £*§jrar©a9i*fr?- i <DWi&®z 
**B^«. ^awjtF-jcat-r s*§j§,»©aB.s*frf© 

[0 06 0] *tM{fc«»fc6& 4891*4* 2 2iU 
«. T£"J JU*5^>* >T ? 'J JUfr^RO'-e©^ 

f*; ^9 5>-#.«^y>IS^»©*MF- ; PTFE (tf 

V 7- h77;UtDX?U» , PFA (--tJU7;b^-PT 50 



2002-258014 
14 

)\s=i*isffiffi) . FEP (f^^AtDxfl/^-N 
tf^Jl-ta^nfU^fA^) PVDF (#l>7 

WPfX'Jf» , METFE (xfl/V-fh? 

B8r^#l. 4 0-1. 4 5 (.^uy>^>y'DB. 
5 8 9 n m) t'\^y>tc!toftiClff&V$>2>. 

[0061] ±mutcmmn?2 2tc». asuwtcssrr* 

S. *©J:5tt*Stea<bO-ca:. «itf. awtt-7-2 
2<DBM<>CS iOi. ZrO„ Al.O,, ZnO, 
fStfll, > 5 > ft -j 7' 'J > ifffl-P ?-$%-\--t} ?7'<)>>7 

4SE*ffll»raBSt4-?-2 2©*®-CSJt>**D^-liS^Il 

[0 0 6 2 ] &*>\ cneiMB, «aKS»j^>. ^tsc 
mm, \s-^<)>?ftL Rv*)<>y'visvm<D& f >tmm 

[0 06 3 ] *»sl«i 4 «. et*©«K vitmm. 

2 iRvmw&*2 2<o^-rtitnmta^^bx^x 
fect<. m^tmmmm2 iRvmm*2 2vmm 

[0 0 6 4] M±.nm Ltcytmm i 4 «. 4©ct s * 

[0 06 5 ] H7«. *«W©» 1 ~^4©S«(C^S 
■TKffiHr**. H7fc^JK«a*Ji*7S8Bl 0 

7? ^ tmgkoj; ttifiA«m%^-r^ifiM 1 3 ^ 
[0066] w®ffiijm«j*« 1 1 at. mm 1 6sw© 

ft, IMSil 7iLT«MMS*H4©T;U5-^AS 

«sf36SflBt>6ft4. wsfflj^sssi iwt ant. a 
rmfam (Hijver) ^Msn, s«i 6©{6^©^ 
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ft-s*§£\ mm. i 6 tmsmM 1 1 tomicst, 
s«i6fflij#>6. &mMm, mi<Dmmm. tft©j: 

mv-r) mm-Ximhtiz. n 9 icf*?i$m®m 
w&mi \ T\tmMm.m\ 7&m^?>inx^z>fiK mm. 
i 6 1 Lxmmmm.^Rum.mM® i 7©re*>*3 icmw 

[0 06 7] S^#{W«@*« 12B. 1 8 

19i, m«ffS*J2*im©*tJSL8ll 4i. aajH 
fi2 0i'T£{C«»JS6Sti-r«i>4. — «fc, asjS^i 8 

tbxtetfvxmwg&mi^ti. mwmw2o tux 
bi to <iNt<r:'fi'9A&ttttxx£0a£flMBW) 

**ri/ci,»*. H7tc^-rs«siRa*^t«i or 
b. i3?-7 << )mmi 9 immmmmmw. 1 2 tea 
wenri^^ fiiiiit 1 1 kr^sc £ &nj 

1 05C*^-7 4>V&m\ 9 £4><fct>. CCD 

m&fflftt&S&U 2 &Wffiffiftt&3&l 1 iEJEKC. 

1 8 CD-77 ©iffi_h&t tt jglgSS 2 0 £?S 5 <fc 

scci/cieisjjr (H^-er) mmzn. mmmm 8 
[0068] H7«:^-rsi*siRa«^** 1 0 \zyrn. 

£Ut 1 4 *£Vci»Sfc*>. 5«SI 1 7 ©^HKBDO 

10B. tt«wisi»3^ h xmm^imx 
sfc, Bi7«:is-rsi#s*a*^«aEi ob. m 
mmmmmmm. 1 2 o^sjb 1 3 ta^t^mic^mu 

fc»Li 1 4 6n-Cl»4fcJ&aR^ttffi«c«hr. 

[0069H8 K.7jk-r^smms&07f^m 1 0 a 

B. WffiflWSMB**! 0 5 cd— W#J, &JMSg©£g*tt&. 

aj»36*®ws«ft»^ i ft o r «,» s. c ott Assess 

1 0 at«, Steffi 1 7 K#j£r*8^«c3fc»HJi 1 
B. 11=7-7 4 )V2 1 9#:fttfcSLJll 4©/?3©#ft:W 

■smss**-*-* «>©-<?**. c©«^, «a«i4B. 
[0070] a*. ±fe©^*«s-rss*f7t^g^ 
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<, 1. 0 ai mja-hT&O fio 3 . 0ym*li«C 
£AU f 35f$L<, 1. 5 wmJW±r$)^E.o3. Oy 

l»>. ISI«K:JH*r*n:u&*»fc &«H1©3I8WJIB 2 2 
10 [ 0 0 7 1 ] ±8E©M«*#8a-riS«3te98S^ 
2 2 ©^S©JtB> 0.2 «±r$> <0Sjo\. 2 
1. 2*iitSCi#!(fSlU 0 

[0072] isuc^-rssMigjia^sg 1 0 

•Cit s 7fcffcSUSl4B. 

«slh 1 4 (cb. as. watt, it^^jtt. Rzmms, 
20 ti^ 0 -mz.s ctihnmcmntcitmmi A*nz> 

fc»{CB. jtftSUR 1 4*©BJ§f&^2 2©*d^?rf£M^ 

nBit^ co«t5iifts*>6. a^Wfli2 i©satc 
*f-T^®BJ*4T-2 2©sa©ttB. 1. o*?i£-r^c 

i*ff*K. 0. 8*«£-i-&C4*JJ:g»*U>. 
[ 0 0 7 3 ] *fc. S0^«flg2 1 <D&ffil£.%}?Z>mWtiL 

-^*S„ aQBWI82 l©tt*4T**a?B»ffll«p}R©ifcS. 

vfrisUWhs mmi=?-2 2<Dwmtmwthx\t 

30 ihl$WAt^/c&, j§HJ&^2 2©tta^l . 5?r®x 
]»»4£. TlclSESLMl 4©^fflM^(STT-5. Lfc^'-o 

r . m&im 1 4 oss»itt©« h b . asjf }bi 2 1 
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